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[57] ABSTRACT

A safety device for tractor trailer rigs having a fifth
wheel coupling arrangement comprising a trailer bed
plate having a pair of oppositely situated slots and a
king pin therebetween which extends downwardly into
a precisely configured slot in the fifth wheel. The slots
in the bed plate are curved along an arc of approxi-
mately 160° on opposite sides of the trailer’s bed plate
about an axis extending through the king pin. The slots
are of varying depth which increases towards the mid-
dle with resilient shock absorbers mounted at both ends

of each slot. A pair of diametrically opposite fluid cylin-

ders are mounted on the fifth wheel to engage the bed
plate slots with a plunger element. When the brakes are
actuated the pressure of the plunger elements increases
against the base of the slots which in an alternate em-
bodiment may be located together with the plunger
elements at an angle to the horizontal to achieve a firm
coupling. The turning movement of the trailer about the
king pin is restricted by the plunger elements to an angle
of approximately 80° from an aligned tractor and trailer.
The safety device thus limits the movement of the
trailer about the king pin to prevent jackknifing.

3 Claims, 9 Drawing Figures
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FIFTH WHEEL SAFETY DEVICE FOR TRACTOR
TRAILERS

SUMMARY OF THE INVENTION

The present invention pertalns to an 1mproved safety
device for tractor trailer rigs having a fifth wheel cou-
pling arrangement comprising a.trailer bed plate having
a pair of oppositely situated slots and a king pin therebe-
tween which extends downwardly into:a precisely con-
figured slot in the fifth wheel. The slots in the bed plate
are curved along an arc of approximately 160° on oppo-
site sides of the trailer’s bed plate about an axis extend-
ing through the king pin. The slots are of varying depth
which increases towards the middle with resilient shock
absorbers mounted at both ends of each slot.

A pair of dlametncally opposite fluid cyhnders from
the truck hydraulic or air system are mounted on the
fifth wheel to engage the bed plate slots with a plunger
element under pressure. The plungers normally engage
the slots but when the brakes are actuated, the pressure
of the plunger elements increases against the base of the

slots. In an alternate embodinient the plunger elements
and the slots | may be located at an angle to the horizon-

tal to achieve a firm couplmg The turning movement of

the trailer about the king pin is restricted by the plunger
elements to an angle of approxlmately 80° from an
aligned tractor and trailer. The safety device thus limits
the movement of the traller about the. klng pin to pre-
vent jackknifing. -

'Accordingly, an object of th1s 1nventlon is to prov:de
a new and improved safety device to prevent jackknif-
ing of tractor trailers. -

- Another object of this invention is to provrde an
improved anti-jackknifing assembly which is automati-
cally actuable with the vehicle brakes. !

Another specific object of this invention is to provide
an assembly which -automatically cooperates with a
novel fifth wheel arrangement to limit the angular
movement of a towed trailer from the line of trave] and
‘which may be disengaged when desired.

A more specific object of this invention is:to provide
a new and improved safety device in tractor trailer rigs
of the fifth wheel type wherein plunger elements are
automatically activated to engage shaped slots In the
bed plate -of a trailer upon actuation of the vehicle

brakes thus limiting the turning movement of the trailer.

and preventing Jackkmﬁng “
BACKGROUND OF THE INVENTION

This invention relates to tractor trailers and particu-
larly to a safety device for a fifth wheel arrangement to
eliminate jackknifing. The invention however has
broader application and the prlnolples thereof may be
incorporated 6n any towed vehicles.

One of the most serious safety problems encountered

in the truckmg ‘industry involves the jackknifing of

tractor trailer rigs. Jackknifing usually occurs on high
'speed highways where there is a panic stop particularly
when the wheel brakes do not lock at the same time.
This action often results in overturnmg of either or both
the tractor and the trailer.

Jackknifing is generally caused by abrupt turns, sklds

one or both of the vehicles are thrown off the line of
travel into a sideways skid.

The prior art discloses many arrangements to prevent

~ jackknifing in tractor trailers but there is no disclosure
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of the unique and advantageous arrangement of the
present invention. Among the closer prior art patents,
U.S. Pat. No. 4,120,514 to Sanders includes a single
forward slotted portion and a single hydraulically actu-
ated pin. The foregoing patent fails to disclose the par-
ticular slot arrangement herein with reciprocable pins
engaglng slots on both sldes of a downwardly pro_]eot-
ing klng pin.

U.S. Pat. No. 4,241,934 to JF Buehner dlscloses a

.COOperatlng stop lug and limit stop in an antl-_]ackkmfe

device with the lug being fluid actuated. U.S. Pat. No.
3,733,090 to A. T. Keller illustrates a further improve-
ment 1n anti-jackknifing assemblies for trucks involving
retractable members which engage stopping blocks on
opposite ends of areuate paths defined on the towed
vehicle.

- U.S. Pat. No. 4204 700 toJ R Halnes Sr 1noludes a

,palr of slots in a bed plate with downwardly pro_leetmg

elements to engage said slots and associated holes in a

fifth wheel to eliminate Jackknlﬁng U.S. Pat. No.

3,353,841 1s also of interest in this area as are:other

‘references but none of the prior art appears to possess

the distinct advantages of the present invention whieh

- will be discussed hereinafter in the specification. -

BRIEF DESCRIPTION OF THE DRAWINGS
Other objects and advantages of the present invention

may be seen from the following deserlptlon when
viewed in con_]unctlon Wlth the accompanylng draw-

mgs wherein: -
‘FIG. 1 is a partial perspeotwe view of the safety
device for use in a tractor trailer arrangement |
FIG. 2 is a partial cross-sectional view of the safety

“device with the traller mounted to the ﬁfth wheel of the
tractor trailer; —

FIG. 3 is a top view of the safety dewce embodymg

~the invention taken along the lines 3—3 of FIG. 2;

FIG. 4 is a cutaway view of a tractor trailer rig show-

- ing the position of the safety device w1th the traetor and
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or sway of the tractor trailer such that the momentum

of the towed vehicle is in a different direction from the
towing vehicle. The resultant jackknifing occurs when

trailer in an aligned position;

FIG. 5 is a cross-sectional view taken along’ the lines
5—5 of FIG. 4 showing the position- of the plunger
elements when the tractor and trailer are aligned; -

FIG. 6 is a cutaway view of a tractor trailer rig show-
ing the position of the safety device with the traotor and
trailer in a turn; S ~

FIG.71sa eross—seetlonal view taken along the llnes
7—7 of FIG. 6 showing the position of the plunger
elements when the tractor and trailer are in a turn;

FIG. 8 is a view similar to FIG. 5§ showing an alter-

‘nate émbodiment of the invention with the plunger

elements and slots set at an angle; and
FIG. 9 is an enlarged cross-sectional view showing
the'plunger elements of FIG. 8 in- greater detail. -

DETAILED DESCRIPTION OF THE
- INVENTION -

Referring now to the drawings, the invention com-
prises a safety device for tractor trailers 10 which in-
clude a towing vehicle or tractor 11 and a towed vehi-
cle or trailer 12. The rear of the tractor 11 includes a
fifth wheel assembly 13 supported over the rear wheels
14 on a flat bed 16. FIG. 1 merely shows the supporting



3 _
structured members 35 of the tractor 12 in an exploded

schematic presentation.
The fifth wheel assembly 13 as shown in FIG. 1 is

generally of a conventional construction and hence the
details thereof will not be described except as they 5
relate to the present invention. The forward upper sur-
face 15 of the fifth wheel assembly 13 is flat and pivot-
able Into a henzontal plane to support the bed plate 23
of the trailer 12. The rear surface 25 of the assembly 13
tapers downwardly at an angle from the forward por-
tion 15 and includes a shaped notch or slot 17 WhICh 1S
designed to guide the trailer king pin 18 into a base
groove 19. The assembly 13 also includes a down-
wardly extending mounting 28 with a transverse aper-
ture 29 through which a hlnge rod 31 is mounted to
pivotably secure the assembly 13 te the base mounting
32 at each end. |

A pair of plunger elements 20q and 205 project up-
wardly through apertures 33a and ‘336 respectively, in
the fifth wheel 13. The plunger elements 20a and 205
normally protrude approximately 3 inches from the fifth
wheel surface 15 and are connected’ at their opposite
end to cylinders 21a and 216 which are located on the
‘bottom side of the fifth wheel 13. The elements 204 and
205 may include rotatable ball members or bearings 34a 25
and 34b at the ends thereof which normally engage the
respective upper surfaces 36a and 3606 of the curved
slots 24a and 24b. .

The eyllnders 21a and 216 may be either hydraull-

cally or air actuated through lines 22a-d which are
respective inlet and outlet lines for the cylinders. The
lines 21a-d are coupled into the brake system for:the
tractor trailer to be automatically ‘actuated when .the
brakes are applied. The cylinders 21a and 21 drive the
plungers 20g and 20b forward under pressure against
the slot surfaces 362 and 3656-with which they are nor-
mally in riding contact. :.
- The bed plate 23 of the trailer 12 is shewn in FIG 1
in an exploded view prior to mounting on.the fifth
wheel 13 of the tractor 11. FIG. 2 shows the bed plate
23 after mounting on the.fifth wheel 13. The bed plate
23 includes a recessed portion 37 which is designed to
fit over the fifth wheel 13. The recessed portion 37 1s
shown as a rectangular in the drawings but any appro-
priate configuration may be utilized. The bed plate 23
also includes a pair of slots 24a-and 245 which are nor-
mally engaged by the plunger protrusions 20a and 205
in a riding contact.- A king pin 18 having a narrowed
intermediate section 38 engages the slot 17 in the fifth
wheel 13 and locks into an aperture therein. The king
pin 18 couples the trailer 11 in a conventional manner
not described herein. g

The slots 24a and 24b are located in an arc about the
king pin 18, see FIG. 3, such that the pins or plunger
elements 204 and 20b are on diametrically opposite sides
of a circle including said arcs. The slots 24a and 245
extend over an arc of approximately 160° with a gap of
approximately 20° between the respective slots at each
end. The plunger elements 20z and 20b are movable
within the curved slots as the tractor trailer 10 turns but 60
restrict the movement of the trailer 12 to an angle of
approximately 80° from the line of travel to prevent
jackknifing. The pressure applied to the plunger ele-
ments 20a and 20b adds a further positive control as this
force tends to constrain the turning action of the truck 65
10 particularly in panic stop situations. The plunger
elements 20z and 205 engage rubber shock absorbers 27
at each end of the slots 24a and 24b.
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4 -
- As shown in the drawings, the slots 24a and 2456 each

include.curved upper: surfaces 36a_and 365 which add
further resistance to the.jackknifing tendency of the

truck 10 during a panlc stop. The depth of the slots 24a
and 24b decrease in an arc from the center position
where the tractor 11 and trailer 12 are allgned to both
ends which: represent a p051t10n where a turn IS occur-
ring, - | - L
FIG. 4 shows the position of the:plunger elements_
20a and 20b.in the slots 24a and 24b when the tractor
trailer is moving in a straight line. FIG. 6, on the other
hand, shows the position of the plunger elements 20q,
205 within'slots 24a,:245 during a turn with the phantom
outline of the tractor 11 showing the extreme. limit.of
movement. FIGS. 5 and 7 are respective cross-segtional
views of FIGS. 4 and 6 showing the details of the inven-
tion and in particular the positioning of the plungers.
Means are .also provided for disconnecting the plunger
elements from the slots 24a and 24b to facilitate turns in
Spettlng and couplmg conditions.

_FIGS. 8 and 9 depict an alternate ernbedlment of the

Hlnventwn whereln the plungers 20a and’ 206 are

mounted at an angle and extend through the fifth wheel

13 to engage the upper surfaces 36a, 36b of the slots 24a

and 24b which are situated at a smular angle. This ar-
rangement | tends to provide a very positive locking and

,'antl-_]aekkmﬁng effect. A curved upper surfaee 36a 36)
'1s also usually prowded as noted above.

It is understoed that the above-described arrange-
ments are merely illustrative examp]es of the applica-
tion. Numerous othér arrangements may be readily

‘devised by those skilled in the art which will embody
the principles of the invention and fall w1th1n the Splrlt

and scope thereof.
I claim: S -
1. A safety device for tractor trallers aetuable wrth
the truck brakes comprising: A
a bed plate on the trailer havmg a downwardly' ex-
-- tending king pin and. a pair of: diametrically op-

-+ posed slots extending upwardly into the bed plate

on both sides of the king pin, said slots in said bed °
plate each extending over a:'160%;arc commencing
10° from either side of a longitudinal plane through

. said king pin to limit the sidewards movement of

- -the trailer to an angle of 80°, rubber shoek absorb-

ers at the end portions of eae_h- slot, each slot having
a curved base of increasing depth towards the cen-
ter thereof in an arc of approximately 160° on each
side of the king pin in.a circle formed by the kin pin
as the center thereof,

‘a fifth wheel mounted on the tractor havmg a

notched portion to engage the'king pin and a pair
of oppositely situated pistons each piston having a
plunger element which extends upwardly into one
of said slots in said bed plate, and, '

" means for actuating the. plunger elements sunulta-
neeusly with the brakes to foreefully engage the
slots to prevent Jackkmﬁng of the trailer.

2. A safety devlce in aceordance ‘Wlth claim 1

‘wherein: - : i

~ said plunger elements normally engage an upper sur-
face of the slots under pressure, and each of said

" plunger elements includes a roller bearmg at the

- end thereof to contact said surface.

3. A safety device for traetor trallers actuable with
the truck brakes comprising: o '

a bed plate on the trailer havmg a downwardly ex-

tending king pin and a pair of diametrically op-
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S 6
posed slots extending upwardly into the bed plate
on both sides of the king pin,
a fifth wheel mounted on the tractor having a upper surfaces of the slots under pressure to pre-

notched portion to engage the king pin and a pair vent jackknifing of the trailer, each of said plunger
of oppositely situated pistons each piston having a 5
plunger element which extends upwardly into one .
of said slots in the said bed plate, and, - thereof to contact said upper surface.

means for actuating the plunger elements simulta- L I B

neously with the brakes to forcefully engage on

elements including a roller bearing at the end
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